Conclusion. Nutrition may be a contributory factor to the lower incidence of osteoporosis among residents of the fishing village compared with those of the mountain village.
INTRODUCTION
Osteoporosis is a major public health problem, not only because of its associated morbidity and mortality, but also because of the health care costs that it generates. Many risk factors are related to the development of osteoporosis: hormonal, dietary, and genetic factors. In Japan, there seem to be many environmental differences between people living in a mountain village and those living in a fishing village. For example, mountain village residents prefer to eat rice, vegetables, and meat rather than fish, while fishing village residents prefer to eat fish as a source of calcium. Daily activity level and alcohol consumption also differ. Such factors may affect the risk of osteoporosis to people in these 2 types of villages, especially when relocation from one village to the other is extremely rare in Japan.
Bone densitometry is currently the most useful method of diagnosing osteoporosis and assessing fracture risk. Methods of assessing bone mineral density (BMD) include single-energy X-ray absorptiometry, dual-energy X-ray absorptiometry, and quantitative computed tomography. Computercontrolled radiographic absorptiometry is precise and accurate; it is also fast, inexpensive, and easy to use in a wide variety of clinical settings. 1, 2 In this study, BMD was assessed with radiographic absorptiometry in inhabitants from a mountain village and a fishing village to evaluate factors that may be associated with osteoporosis.
MATERIALS AND METHODS

Participants
The study comprised 2 groups. Group A included 202 participants (48 men and 154 women) among 548 inhabitants aged 40 years or older living in a typical mountain village Kiwa, in Mie Prefecture in 1991. Group B was composed of 852 participants (308 men and 544 women) among 3541 inhabitants aged 40 years or older living in a typical fishing village Nansei, in Mie Prefecture in 1992. These volunteers were recruited using announcements in hospital publications concerning health examinations.
Measurements
Height and weight were measured without shoes, with participants in either a hospital gown or light clothes; height was measured with a wall-mounted ruler and weight on a digital scale.
BMD was measured at the second metacarpal bone of the non-dominant hand by micro-densitometry. Xray of the hands, placed palm-side down, was taken from the back, and then again with an aluminium stepwedge placed between the hands. The optical density was measured at the middle position of the second metacarpal bone on the X-ray film using a microdensitometer (2405; Array Corporation, Tokyo, Japan). The densitometric pattern was recorded at 10x magnification, and the optical density of each step of the aluminum wedge was measured simultaneously. The width of the bone (D) was determined by identifying the edge of each line and measuring the distance between the first and last edges. The ΣGS value was obtained by computerised integration of the pattern area. The coefficient of variation-i.e. the precision of the method on repeated analyses-was 5% for the metacarpal bone.
Alcohol consumption, fish intake, milk intake, and daily activity were assessed using a questionnaire. Alcohol consumption was categorised as one drink or above per day (habit of drinking) or less than one drink per day (abstain from alcohol); one drink contained a mean of 18 g of alcohol. The frequency of fish consumption was categorised as follows: nearly every day (frequent), one to 4 times per week (sometimes), or less than once per week (seldom). The frequency of milk consumption was categorised as follows: more than once a week (frequent) or less than once a week (seldom). Daily activity, which was estimated as the mean amount of time spent in habitual physical exercise or sports (e.g. walking or gate ball), was categorised as none (sedentary) or more than once a month (active).
Statistical methods
Results for continuous variables were presented as means and standard deviations. Univariate analysis of continuous variables with a normal distribution was carried out using Student's t test. Relationships between categorical variables were assessed using the chi-square or Mann-Whitney U test. Variables that were significant in the univariate analysis were included in an analysis of covariance. All statistical tests were two-tailed, with statistical significance defined as p<0.05.
RESULTS
Because BMD was significantly different between men and women, analysis was performed for each sex separately. Univariate analysis indicated that age, height, weight, and BMD were significantly different between the 2 groups (Table) . Analysis of covariance revealed that for both sexes, the only factor that remained significantly different between groups A and B was BMD. The BMD was significantly higher among the participants living in the fishing village than among those living in the mountain village.
We compared the risk factors between the 2 groups of participants. Among women, the proportion of individuals who took alcohol was significantly higher in group B than in group A (Table) .
DISCUSSION
Kiwa is a typical mountain village in the south of Mie Prefecture, the closing of coal mines has caused progressive depopulation. The area lacks adequate transportation, and it takes at least an hour to reach a more centrally located city by car, thus making it difficult to obtain fresh fish or shellfish. In contrast, Nansei is a typical fishing village near the Gokasyo Bay at the Shima Peninsula in the centre of Mie Prefecture. In this area, the percentage of the population engaged to fishing and fish-raising industry, compared with the population engaged to all industry, was about 40% in the 1970s and 20% in the 1990s. 3 According to a national nutritional study, both caloric and seafood intake were above the national average in this area. 4 In this study, we used identical methods to compare the BMD of the inhabitants of these 2 areas.
Various methods of bone densitometry have recently been developed. Photon absorptiometry and quantitative computed tomography allow accurate measurement of bone mass with minimal error, but these methods are expensive. However, radiographic absorptiometry of the phalanges 1,2 seems to be useful as a screening technique. In the microdensitometry method developed by Inoue et al., 5 bone density is measured from an X-ray image of the hand at the middle site of the second metacarpal bone using a densitometer. The ΣGS/D value as an index of BMD has been reported to exhibit significant correlations with other established indices of bone mineral assessment. [6] [7] [8] Hence, microdensitometry provides an index that can be used as a criterion in screening for osteoporosis.
Using analysis of covariance, we found that BMD was significantly higher in the participants living in a fishing village than those in a mountain village. This result may be caused by differences in environment between the 2 villages, especially nutritional environment.
When we investigated contributory factors, we found that women living in the fishing village consumed more alcohol than those from the mountain village. In this study, individuals drinking even a small quantity of alcohol were included in the group of alcohol consumers. We hypothesise that alcohol intake increases appetite and thereby indirectly induces an increase in bone density. Alcohol misuse is well recognised as a cause of osteopenia [9] [10] [11] ; however, little is known concerning the relationship between small quantities of alcohol and bone density. Several recently published studies have shown that a moderate intake may be associated with increased bone density, [12] [13] [14] 
